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(54) DISK DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the retry time for executing retry in a 
disk device. 

SOLUTION: In the disk device for executing read/write with respect to an 
information recording medium according to a command from a host device, when 
read is executed (S1) and a read error occurs (Y in S2), first of all, the error 
factor of the generated read error is acquired (S3) and a specified number of 
times of retry corresponding to the acquired error factor is acquired from a retry 
table (S4). Then, retry is repeated on the basis of the acquired specified number 
of times of retry (N in S5) and when retry is repeated to the specified number of 
times of retry (Y in S5), an error code is transmitted to the host device (S6). 
Then, the error is reported and read processing is ended. Thus, in the disk 
device, retry is executed required times suitable for the error factor and useless 
retry is not executed, so that the retry time can be shortened. 
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EWiffKttbT^-^O'J— F/5-f FSIIfrU u 

U-K/^ M7-CX7-SH, Rtf, x^— g@ 
CfthSSttT. U h7-f S«0ii-r«3tU H5-f BR* 

•J-H/9-f hi7-^4I,fc«^l:tt, U-K/5 

tt, U-H/7-Y NX7-S*S±figtl:i»t5x 
Bo 

Clff*JS2] mrlB'J h7-f IftflifRCi^TaS 
ij h5-fig*K:ifr**7?U h^-f^HOigsnfct*!! 
m HfEB ffiEfltiSff C *t?S U - FV 
5-T M7-A^4LfciJ-K/7-f h&B£x^-' a 

<fc. 

U- F/5-f hfiI#X7- t£BT<&-5;i&>5;^£lWEE 
iBX7™ Ftt«a« 
h£*rrLT, U-H/7-f htif^X7-fiiTJ&5 

— f/5-t M5- *we±fis«K«»-r -bh^si* 
u h7-f nnstcii-r «stu by-mmom^tifttm 

©U- H*tt*i5-*fttlTZ7-fflll: 

»j«$i*-Tii(rBB*^a:fc*itt'r*x5-*ft i »#4#a 

il2l7-fiiW»f¥giaoTU-K/7-f FffiB** 
X5-' ttfiT**i:*J»r;*ft;fc»^K:tt, *CX5-tt 
SC^LT'J- F/5-f hSUffTS^KO'J- F/^-f 
h&##. ^•CDX^-firB(C*ff£;-r-S.X5-*#Ta&-5 

a»«*»«i»BB«*Ra» s flit * x 3 -*#*u»r ^a 

i!2x7-MfiJi¥gi:i^T l J-H/7'f h&ff*i 
x5-*#Tfc^«fc*JW3*ifc*£»;:«:, »J — 
r-£HfTLT, 'J— F/^-f hWx^-^ffT^li 



- hX7-<&MB±figfif3^ft]-r^ci^# 

2 b«©t*w xjgi. 
stiff oiaiiaaET?** i t*#«i-r*i»*3a 3 b« 

©t^X^B. 
[»#JS5J iWB'J-F&fNi, r-i'Olfy H7 

-»c»-r*x5-iriE^teT?»*i:tsw«fr*ii* 

[«*JJ6] ffiBU-F/5-f F*fN4, ->-*Pf© 
[0 0 0 1] 

[»«©*f ff^BJ«, ±&^Bfr<=>©Xl 

■^Klctt-aT, «*ESU«fffc»LTx--*©tt*Hi 

F/^-f huff's U F5-f &&f?TZ>7 : 'f Xf&WlzM 
[0 0 0 2] 

[ft*©8«] ifi*f, T-^SE»t4**)S:«liE» 
ff£LT14, ^^■t'Tt^Xi'*****. SSm 

B) 5*>rx*«a«aD. ftT^x^Kitt. tilCD 

(Compact Disc) , CD-ROM (CD-Read Only Memor 
y) , %=T4 7,t> (CD-ReWri table) gjftT 
14, DVD-RAM (Digital Versatile Disc-Random 
Access Memory) tfW^Snasffl'fcSft'O**. . 

[0 0 0 3] nnS©«*E»«ffK»UTU-F/7 

X? H^^**. 
[0 0 0 4] -tVX? F5-f:/«. ^5fe, -hfigiB, 0*J 
*x F a >e a. n. 7t>xhn>tfi 
-^^©U-F/7-f hnv>^fit5t, Btt 
B»t£ff©-fe£'3M;:*tLT'\-.y FfCfcO U— F/7-f F 
fcHfrr* B$8Efi*«tffcrae>^©3E&T 
F#TM*tt^***##ffiL&»^K:tt, 
hX^-^fg^Lfc-fei^KMUT. MS 
U — H/7-f h£fT?'J F5-f *«*ffSn*. 
[0 0 0 5] u O 'J h 7< S^frTSf f X ^ K 7^f ^ 

I^T, U F5^**0igU'£j£»J F?-f EFftftKU- 
h'/7-fH7-^tL)4)l^&5, U-F 

[0006] mo)?-* xzmmtvxu, mmiz 
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km mmzm^xv 1-7-f s*05gft>©#**. 

[0 0 0 7] 

LTD h-7-f£fir5<, L^U fffli7-SBl;±t)T 

[0 0 0 8] U-HX5-*t«*bfcBfc. X 

7-11*1, -sy KS»£3nfctt«K»ft£li-S->- 

frfrtmti, U — H*»T?*S. L#>U x^-^H^If 

[0 0 0 9] CCDi5l:i5-IH*«ft&5'J-l*/7 
-f hX7-fC*tL.Tfc. r^^i'K^^l HUjfifi 
l Jh7'f@ftl:S^T, U h^-r^ff 5C-C, x^- 

£t±t:'J h7-f£»Big-r££K:&*. oSO, r-f^ 

[0 0 10] U h5-f /WfrftT t^-S W, *xf 

3>li a -?i:f^i'F7'fyill 'Jh7-f£fr5 

* < & o , * * » jaa s *fT-r * n t **« b v » «ib c 

[0 0 11]*» U h5-f **fff*U H^-fB* 
[0 0 12] 

T-x-^©U-h*/7'f hSrUff L. U-H/7'fhX 
7-*«5S£Ljfc»^£, H«U-H/9'f NSff5U h 

X7-<DX7— X^-gHlcMJSS-&T> 



U-K/7-f hX7-OX7-SH**Ug']UTlt#L, 
oTiSU l>7-fliI»CSt5JT'J h7-f**«036S 

nfctwwf*n&»^cj4, u — F/7-r hi7-&± 
&£eb fc«»-r s x ^ -igso^a t **r-5 . 

[0 0 13] Lfc^oT, £j£'J h-7-f lelifcSrX^-g 

Uh5-f**ffb, X7-£HfcaLfc&fiia*©U h 
7<£?t^, »iii;&'J h7-f§ff5itd%K 
[0 0 14] W#JH 2 i2tt<Bfgi?)i«, atjfcJl l Kttra^ 

*WfSttfc»^fcH:. WffiS®«E*t*3tt-5 U- K/7 
-f M7-A«f84L&U-h'/7'f hffifi&X7— -KB 

tbTBa*#aK»ifl-r*x5-fi[«»«^Rt. u- 

hS*ffr*ittfc. U-K/7-f K*ff3U- 
K/7-f h filAix 5 -&BT*£ -5 «*5£» £G1t¥R£» 
S*fl«r*X7-ttfi*J»r£afc«#LT, 17- fig 

Vii:W»f$tlfc«#fr«, U-H/7-f h£*fr LT. 
U- K/7-f hffi«**X9-fi«T?*«t«»f*nfc« 
£Ktt, l7-ijaifglIit)TU-H/7'f hl7- 

[0 0 15] Lfc^oT, U h7-f »r«fct3TU — K/7 
•f h*»T*&*»t3fc«^fc, U-K/7-f M7-^ 
* U & *^ CD&fi * x 57 -firfi £ L TfBtft^a fcttlW 
SuitioT, B^UX7-ttll:*fLTiJ-F/ 

[ooi6] 3 iB«©sg9i«, 2 e*©5* 

-rXfSeBfcisirvr, U h^-f 0jBt«»f^ftK:«t-3T« 
5£'J h7-f|g«cK:»-r**TU h7-f*«J»DiI;*nfci: 

IOU-K/7-f h^ftSrX^-^frtbTX^-ffiB 

»=»**-frT3B«#ac»tt-r-&x5-*fr#»^a 

17- ttK*OWf*Sfc«fct>TU- hffifi** 
X7-ffi«T**i:*iJWf*nfc»^K:f4. -?-<DX57-fi: 
IC»LTU-h'/7^ h**ff-r*B©'J-H/7'f 

*»S*»*«»l3IE1t*a*»6*!IWfrsx7-*fl=tiJ»f*S!; 
iSrWLT, Mf2X7-*fr*JBf^atcJ:oT>J-K/ 
7-f h*ft«*X7-*#T>5:(rii:«WfSn/t:«^K:tt. 
U- h**ff IT. U-H/7-fhiMl7 
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[0 0 17] Lfd'oT, U lC«toTU— H/^ 

ffL*:^© U - F*# ^X7-fi«t^$-I±TfBtt^ 
LTS^*|Sli;X7— fi:MtC*fbTU- F/5-f F£*fT 
#*^S$nTVi-5^i:*^^0, ^IgSnfcU- F/ 

[0018] w*3S4ta«ro^Bj«, 3 la*©?* 

[00 19] LfcibT, 15-ttlCjttl/TU-K/ 

[0 0 2 0] »*«5|B«©S!W«, 3 iB«©:r 

-< Xi^Btc&^T. U — F*##7*— ^©fcfry hx? 
- c*rr -s x ^ - IT iETiSre ab s „ 

[0 0 2 1] LfcAbt, i5-ttll:#I/TiJ-KS 

[0 0 2 2] ffir$JS6eft<Z>»91tt, 3 33*05* 

■^y FO^ife-KBTa^,, 
[0 0 2 3] bfdbt, l7-til:MLTU-FV 

•S^litCckoT. U— F^'T # -5 CI 
[0 0 2 4] 

m<D-&\tL-z, mmmmmfcx-bzyt^j X? (cd 

[0 0 2 5] Bill **SS©^Hfr*3tt-5^5 ? i'Xi7 

7 a? 9 buzz. Hitstiic. t^tVx^Ft- 

7e>FM-^3, Z\<DX¥>F)U : £—9 3©fWP£ 
fr5ll!tef|jijfflg&4, %?T4X9 2\ZU— tfyt&MmTZ 

£7t5^ x ^ 2 ©#g7j(Sic»»/^-a-^x 7-f ^' ; e— ^ 

Wffffi 7, Tttf y 9 77 75 ©«l»*ff 53t tfy ? 7 -y 
L^-g|5©l!jf^Sr$!lfp-r-£>C PU (Central Processing U 



nit) 10, U-F/^-f bmm-T'uif^A^pmzfu 

9 v h,m © m^y=- 9 ^sb^m-r %> % 

ROM (Read Only Memory) 1 1, %=f<< X;7 2 ri^SE 

F 7 s - * « * -Bt W SCteijWT & Gift fST $> 2> R A M 
(Random Access Memory) 1 2 ^£ii^.T(^-5„ 
[0 0-2 6] COi56*r^Xi'K5'fyitt. ^« 

^x h n > tfo.-iS' 1 3 tsamint* o . %=f^ x * 

F7-f^lOCPU10H — BSfWfcRAM 1 2 Ct&lft 

sftfcu- f^-^^^x hn>tfzL-^ i 3 izmm 

U 7-T F3>tfa-^ 1 3*^-«fW 

CRAMi 2tc*&»f 3&S*>fT5. 

[0 0 2 7] cfflRAM12 1:lt 'J h7-f f-^fe 
fB«2*lT<^3. @2H l7-^SiSx 7 - ^H(C 

)l-e$>2>. E2(c^-r«fc-5(c. uOU h7'fr-^ 
«, 17-^l^iL, SBCMfSS-ftT. 
«5£U h^-f H&£teifWLT^-5t>©T<&.S. I 
Dtt. X7-^HSfd#tte>n^:@W©#^Ta5^„ 
[0 0 2 8] Z\Z\X% ^-^17-ttt, ^-^*«IE« 

k fT fc>n&a> t> & x =? — © d t t* •& . 

ECC (Error Check and Correct) X5- — £ 
tt. f7M7-©uiTS0, fc'-y hx^-©^ffiS. 
0ffriE$ff5ECC(C<J;oT, fcttiSftinETrSft^o 
fcJS-&(C^^-r-S.X^ — ©^£Tab-5o cCECCB, 
**©7 :; -5'<i:«!SiJlC#J!inL.fcn-FT*-5ECC (Er 
ror Correcting Code) 4fflHTt'7 (-17- ©^ttlS. 
^ITiESff 3 fc©-e&3. $"E>tr, 7Fl/Xl7-t 
tt, Tt^-f X:7 2 fcKS^tlT^-ST h* 
Si^fc»^l:MT5l7-T»5. 

[0 0 2 9] **«©»1BC*V»T, 7 , fi7 :; ^Xi7 2 (C 
D-RW) «. t^— *a*fi®2tt-5!2SJI£#U 
«tC^$nfcfc©TcfeO, ^©^®t«, IBHh^-7 

ztmmmz. mfcPimzBi&znT^z, 
[0030] ibss«, mmmzM.tfi-rztT^fryT 
xmm w&ikvim) \zuo, mj&mz&ft-r&ti; v 
x5>)vvtm («AKflg) \zuz>m%tfcM$tmfr*>mm2 

t» E®Sfc7 ; e;U7rx^ffi£^>jx^;i/tt^«i:©SP 

[0 0 3 1] |BfikS«. 7t^7 7XttIi^U 

t> x— ^©u-Ftt, yt^jxv 2 ^mte^-ti^^ 

L. IB®Jl^'=»©Rlt7 l e©?S«S:^tB-r -SdtTffJ&to 
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[0 0 3 2] Sfc. yty"4 COfEgfc Vvv9 tt, 7 

UcSnTtJi. fit, dOir^^¥&T", 

[0 0 3 3] dC0J;5&*/&l::£s^T\ 7^ HSIKi 
Ki7 : -^m^^rLTz^t : f^ 7,^ 2C*tLT. ROM1 
1 t*«Sftfc U - HjBi^ay 5 P U 1 o \zm 

ffzitz u - Hjaa»ro^TH 3 \zm-3^xmwT2><, 

[0 0 3 4] *^h3>tfi-^13*e)tf^X?F 
h'^^lCCPUlOB, U-h*rj-7>F(c«fcoTfg 

[0 0 3 5] CPUlOlt E<EW»«4KJ:0Xhr> 
H;^-^3SB»*-a-T. Jt'r-iT.Z 2 SEMES*. 

SI). 

[0 0 3 6] CCT, CPUlOte, jEflffcU— Ftf«T 

WT* (S2) o 'J-Kl5-*t«tbTua*oft« 
^■fcte (S2©N) . U- F^T^fciflffLT. 'J — 

[0 0 3 7] 'J-Hx5-*«3BakLfc«^»Ctt (S2© 
Y) , tf, X9-BH«*U#JLT1M»L (S3) , * 

■i^—Zf)V (I2#I) *»6flSl#-r-5 (S4) „ Z.Z. 

[0 0 3 8] f bT, C PU 1 ote, Jsjeu b^-fEHS 

[0 0 3 9] «3£'J h^-risi*(cjt-r-5*-eu h7-f*< 

»03l$n^£d^fc«-&C« ( S 5 CON) . Uh^'flHl 

RKlSiHtiStLT, S^'J h^-rs^ff-r* (SI) . ■ 

cpuion miz. 1 ) bj'fmmzm-rzt- 

T\ U h^-f fctSOigf (S1~S5) . c 



( s 2 con) . u — Hiaas^FTs-a-*. 

[0 0 4 0] «3tU h7i" HfttltStT'J h7-f!fl* 

»i0jisnfc«-&(ctt (s 5 coy) . cpuioa, x 

7—3- h*$-*x hn>tTi-^ l 3 izmmi-T (S 
6) , X7-**»U U-FffiSSttTS-fr*. CI d 
x 7 -«fcl*»©«liBa*££;*ft«. 

[0 0 4 1] *3UJfiO»lBfc*V»Ttt, 'J-FM 

h5-fRfCX5— »H*flSl#-r*IBfC (S3) . X5>- 

BH^HiriHicou h7^«fOi7-satst)t)XbSo 
fccox?«fc(^. 

[0 0 4 2] ZICIT, U — F39»"r#f KU-H 

X5— (-S2COY) . fS£L- 
fc>J-l«x5-OX5-BH*«flSl»Stl (S3) , -to 
I7-SS*«E C C X5-X*5 i t5 i, Uh^-f^ 

-7;kcso*^t (ia2#fig) . Ecci7- 

S»*U h7-f H«C38«3HtLT«t»an« (S4) . 

l/X, N?^ lsMfclc£'3v>T. 'JF^-fSISO 

jgLTfc (S5CON) . U-K^T^-TCU — KX5- 
(S2C0Y) . MftU liF*K:a-r**-C 
U h7-f««l»D«*nfc»^»Ctt (S5C0Y) . 17- 
3-F;6<#XFn>fc!;x— * l 3Kilfi£ftT (S 

6) . i7-»sn, u-Hfflsaurrr*. 

[0 0 4 3] #*Jfi©»I8K:$SV»T«. «j£U H^fliJ 
&£X7-BHJr#jS£i±T^MTSd<h(tcfc-3T\ ^ 
-fX^gl^. X7-®Htr*MSbfca^U h7-f Egc 
CSOUTU H7-Y £«SDigU X7-5il:SLM 
B0&COU h^-fSrfr^, asifcfr'J h?^ £fr5 dirt* 

n>fcfi-^ l 3^7fe^^xi7 K 7 'f7l*U h^-f 

fT i^-r < it c t . 

[0 0 4 4] *fg^O^X^^fi«mx©*JSC0}gfi8 

X9 K7-f "7*fCOtiT, 0 4RtK0 5 icSo't/i 
&*5< ^— COSISgCO^(C43UTtaHJUfc 

Tco^iico^^-TffclwiCi-r^) . 

[0 0 4 5] **JSC0^^C0**«)«fi!c«, ^-CO*M 

<DMmtmvT'&Q. w,-<r>mm<D^m (H2#Rg) <t 

C0ffi«*«, RAMI 2 CiBtSStlfc'J f«7-fr-^ 
©JMafrx^— -EH^Jn^fc^-CftS (04#I) . d 
©17-fiftLXtt. U-Ki5-)J»38ib 

[0 0 4 6] ClCO«tpf«C^lC*ViT. ROMlllCi 
«ftStlfcU-Ki!ll7'P^7A!)<CPU 1 0 I'JIfT^it 
-5 U— KfiHatCO^TH 5 tc:So't,iTUiBJT-5)<, M 5 
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[0 0 4 7] *X h3>tfi — 9 1 3A»53l£f^X^ H 
5fy r l(rU-h : n-7>K^A^$n^)«i:, Tt^fX:? 
F5i'^lOCPU10ll U-Fnv>K£J;oTfg 

[0 0 4 8] *?\ cpuioit ut>7-ff-^;H: 

^5*^*U»fT«. (Xry^SlO) . CHIC, x^- 

[0 0 4 9] U-Htl*5l7-fiItJbofci§(;ii 
(S10CDY) . CPU10H U- F^HfrLfct^ 

(S6) , I5-S*»l/. 'J-H«H**7S*«. 
[0 0 5 0] U - Kfiff^l7-ttST&*o&«^C 

a (sioon) . cpuioit v — F&mff-rz. 

XdH*9-f ^lCDU— HftfPJi. m— © 
HUT?**. HOflOU— H»as 

2~S 5t>JS— ©*«©»1B£HI;t»*S (B3#J») 

ntzm&lZlZ (S 5 COY) , U-HX7-^4Lfct 

fefihTz (s 1 1) . ccitc. x.^-fam'&m^&nm 

[0 0 5 1] fit, CPU10H 17- n— K*7h 
X hn>hf^L-^ l 3 izmmt-T (S 6) . X^-£#g 

»u u-FfflasKTS-e-a. 

[0 0 5 2] CCT. ^SSJSW^SgfC^Tfct. T^-f 

[0 0 5 3] **«©»»K*t»Ttt, U h5-TfCj;o 
TU- Ha»T»*fc*»r>fc»£-K:. 'J-Hi7-^tL 
tz±i/?<D7 K^SX7-tStbTU h^<^-^ 

T?£, *X hn>tf3.-^ 1 3^7^X? h , 7'f7 1 

^©^a u •*>?- t^ttiB k ¥• < s-r n t -5 . 

[0 0 5 4] ^SBM©^ X^««OSB=0*MO»IB 

aftx-cx^ F7-f ytc-o^x, El 6 Rtfig 7 Kg-^ 
nB^Ta. 

[0 0 5 5] **Jfi©^ffi©S*W«l^tt, SI-CDStiM 



©ffiSljfttt, RAMI 2KIE1*£tlfciJ h^-Tf-^ 
JS B <c x 5 — & M I c *f T -5 x 7 - * # £ i P A A t? 
&a <0 6#flg) . Z1©X5— fcfrtt, M^Uh7-f® 

U- FSHfr LfclOiJ-H*#T, 17-ffifiCM 
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